






























































































































































































































































































136 SHORT CONTRIBU'l'IONS TO THE GEOLOGY, 

would be united. Land routes would exist throughout North 
and South America, Europe, Asia, and Africa. If the theories 
of evolution and dispersal of W. D. Matthew 0 are accepted, 
which state that evolution (of vertebrates, especially) is most 
rapid in the northern temperate and subarctic regions, and 
dispersal occurred from these' regions to the southern cli­
mates, nearly all of the geographic distribution of plants and 
animals may be explained. Anomalies, such as the Glossop· 
teris flora of Africa and South America, and the characins 
and cichlids fishes, which Eigenmann3 re'gards as so strikingly 
similar in the two continents, and the fauna of the Antilles 
and Madagascar, may all be explained either by migration 
along existing land routes or by past .Proven land routes, by 
parallel evolution from some ancient common stock, or by 
natural transportation such as by the wind, ocean currents, 
or natural rafts. 

There are numerous similarities today in the faunae and 
florae of widely separated areas of the Earth. For example, 
there are but two species of alligator::>, Alligator sinensis. 
found in the Yang-tse-kiang River basin of China, and Alli­
gator mississippiensis, of the southeastern United States. An 
other example are the spoonbilled "catfishes"· of the· family 
Polyodontidae.2 Only two species, each of a seP,arate genus, 
survive today-one in the Yang-tse-kiang and the other in 
the Mississippi basin. Other examples are the lizards of the 
genus Eumeces. The species Lygosoma laterale Lay is stated 
to be common to both regions," and likewise is the genus of 
amphibians, Amphiumidae. 

Asa Gray4 lists .resemblances between the florae of Eastern 
United States. Japan, and China, which are as striking as 
those of the faunae. 

Now it would be absurd to look for an explanation o.f 
these similar faunae and florae in direct land bridges, or in 
continents drifting apart. It seems most logical that dispersal 
was from common types in northern Asia or in North America­
during the Tertiary. A possible ancestor of the two species 
of alligator found today is Alligator thompsoni, 8 discovered in 
middle Tertiary (Miocene) deposits of Montana. It is well 
known that northern latitudes at this time had much milder 
climates than at present. A,s the climate got cooler the genu;;; 
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Alligator migrated southward both in Asia and in North 
America, with accompanying special modification and radia­
tion. 

It seems unlikely that a species could remain unchanged 
when migrating, but it is possible. Climatic changes seem 
most likely to be the motive for migration-migration seek­
ing an environment similar to the changing one in which the 
animal lives. Those animals that remain will either adapt 
themselves to the new environment or become extinct. Most 
of those that migrate will undergo species modifications un­
less by chance they keep abreast of climatic and environ 
changes. Possibly this could account for the reported identi­
cal species re'ported in China and the southeastern Unite1: 
States. 

Thus, the old proponents of the Gondwana land bridges 
found a remarkable similarity in the fishes of Africa and 
those of South America, especially among the cichlids and 
characins. Eigenman3 states that there are no identical spe­
cies or even genera of these fishes in the two continents. 
Also he states that there are no ance'stral representatives or 
these fishes found in North America or in Europe. But he 
quite overlooked the fossil fishes of the Eocene (Green River) 
beds of Wyoming, where a number of similar ge'nera occur. 
These genera include Lepidsteus, Phractooephalus, and Osteo­
gloss.us.6 (page 128). 

If we do not prove that the cichlids and characins of Af­
rica and South America are both derivable from northern 
migrations, then we may turn to an equally logical explana­
tion-that of a common marine ancestor from which the 
present fishes were derived. Quite a similar situation exists 
today among the Atlantic salmon. A species is common to 
both the American and European coasts, but a number of 
species arise among the landlocked salmon of both coasts. 
Obviously both had the same ancestors. 

That land bridges connected the continental islands such 
as Borneo, Sumatra, Ceylon, etc., there seems to be no ques­
tion. The faunal lists of the islands and adjacent continental 
mainlands are nearly complete. But it is an unescapable fact 
that on the oceanic islands such as Cuba and the Antilles, 
Madag-ascar, and New Zealand, there is a remarkable ab-
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sence of just those animals that we would expect to find 
had land bridges to the adjacent continents existed. Thus in 
Cuba we find none of the present North American land mam­
mals. And the animals that we do find are invariably either 
small animals that could conceivably be transported by rafts 
or those animals which are aquatic in habit, such as the pigmy 
hippopotamus (fossil) of Madagascar and the true crocodile 
of Florida, which could have swum over from the Yucatan 
peninsular, and in Cuba, the M'anatee. 

In the case of Cuba and the other Antilles islands it seems 
likely that population resulted from transportation by na­
tural rafts. That the population of the many islands of the 
Antilles groups are generally homogeneous points possibly to 
former land connections between the islands and this possi­
bility is not ruled out. It is generally believed that bloc!\ 
faulting of tremendous magnitude is occurring even today 
in the Carribean, and such faulting could conceivably sepa­
rate a land mass that was formerly continuous. Such minor 
land connections and severances as these are readily admit­
ted, but they do not in any way alter the' belief in the per­
manency of the continents in isostatic balance. Also, the 
faunae and florae of the Antilles more closely resemble that 
of South America than that of North America. Explanation 
probably lies in the fact that the severe storms sweep up 
from the south and east, for it is probable during these storms 
that rafts are swept from the mouths of South American 
Rivers with sufficient speed for the animals clinging to them 
to surviye the journey. During ordinary storms small animal 
life may take refuge and protect themselves, but in the great 
storms such as the tropical West Indian hurricanes it seems 
likely that small animal life could be swept uncontrolably 
out of their habitat and to some distant shore aboard natural 
rafts. 

Since South American faunae and florae are not repre­
sented in Florida, subjected as is Cuba to tropical hurricanes, 
it can be' guessed that immigration took place only on the 
islands closest to the South American continent, and that sub- · 
sequent migration was over continuous land routes, which 
never reached to North American shores, at least during the 
Tertiary period. 
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Probably most striking of all the anomalies of faunal and 
floral distribution is that of bipolar species. Two striking 
examples are the bipolar species of Globigerina pachyderma, 
and two nearly identical species of primroses, Primula fari­
nosa of the northern temperature latitudes and Primula ma­
gellanica, found only in Patagonia. Of the primroses the two 
species are nearly identical, but are separated by over six 
thousand mile's of land and ocean, barren of intermediate 
species. Between the bipolar GJ,obigerina pachyderma is the 
intermediate species Globig•erina dutertrei. A possible expla­
nation is that the bipolar species was derived from the more 
cosmopolitan temperate species-the evolution following 
parallel and identical lines in the two similar though widely 
s~parated marine environments-an orthogenetic develop­
ment. To the primroses another explanation could be applied, 
other than the polytopic, i.e., independent development of 
identical species in widely separated habitats, such as was 
proposed by Wetterhan, 1 Briquet/ and others. It would seem 
more likely that formerly, in a milder cosmopolitan climate, 
the distribution of Primula was continuous, or nearly so, from 
North America to Patagonia. The two nearly identical spe­
cies extant today are relics of a past wider distribution. But 
this explanation is not dogmatically held to, and the poly­
topic theory still remains possibly plausible. It seems pos­
sible that parallel evolution could produce nearly identical 
species. That exact special duplication could occur does not 
seem plausible. 

In conclusion let it b~ said that, though land bridges may 
have existed where they are not now even suspected, there 
seem to be no known cases of either faunal or floral distribu­
tion that do not lend themselves quite well to explanations 
along the lines of migration, natural transportation, and 
parallel evolution. 
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Professor of Forest Management, George Foster Peabody 
School of Forestry, University of Georgia, Athens, Georgia. 

Sixty-six pe'rcent of the total land and water area of Geor­
gia is forest land. This does not mean land that should be in 
forests, or land that has been in forests in the past; this means 
that sixty-six percent, two of every three acres, a~e forest 
land, and are now supporting a forest crop. 

Sixty-six percent of the total land and water area of Geor­
gia amounts to 25,000,000 acres. This is more forest land 
than is within the boundaries of any other state, except one. 

Many persons, when confronted with so large a forest acre­
age as 25,000,000 acres, immediately conclude that there 
must be many large ownerships and perhaps large holdings 
of State and Federal lands such as exist in many of our far 
western states. Such is not true in Georgia. 

There are several contributing causes for this lack of large 
ownerships. First and probably most significant, is the fact 
that Georgia is an agricultural State, composed for the most 
part of comparatively small farms. Each of these farms has, 
as an integral part of the whole, a forested area; and to pur­
chase the forested area and not purchase the agricultural 
soil is almost an impossibility. Therefore, the acquisition of 
large forest holdings has not been feasible. 

Secondly, Georgia's forests have always been productive. 
In many cases, especially in the Coastal Plain, the income 
from the forested portion of the land is greater than from 
the non-forested area, and few men are willing to sell their 
means of livelihood at any reasonable price. 

Thirdly, state ownership of forest land has never been seri­
ously considered; probably because of the high cost of acqui-

*Given before the Association of American Geographers, Southeast Divi­
sion; Athens, Georgia; December 2, 1949. 
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sition. As for Federal ownership and control, I doubt if you 
can find a less popular subject among the forest landowners 
of Georgia. Today, the State and Federal agencies own only 
4.3 percent of the forest land in Georgia or approximately 
1,075,000 acres. 

In terms of fore'st acreage, 5,000 acres is not considered to 
be a large area. Yet in Georgia, only 9.7 percent, or 2,425,000 
acres are in ownerships of more than 5,000 acres. Also, only 
16 percent, or 4,000,000 acres, is in ownerships of from 1,000 
to 5,000 acres in size. Thus only 7,500,000 acres or 30 percent 
of the 25,000,000-acre total is in State or Federal ownership or 
in holdings of more than 1,000 acres. Thus, Georgia not only 
ranks second in total forest acreage in the nation, but rank;;; 
first in the number of privately owned acres, and first in the 
number of individual owners. 

A resource such as this; of such magnitude, and affecting 
so many individuals, is well taken as the pride and the prob­
lem of every resident of Georgia. Just how important is this 
resource to the economic life of the people of Georgia? In 
an attempt to partially answer that question, examine a few 
of the facts. 

I 

As was mentioned above, only 4.3 percent of the forest 
land in Georgia is under State or Federal control; which 
leaves 95.7 percent of the forest area of Georgia under pri­
vate control. That makes the forest resource, principally one 
of private enterprise; and removes from consideration all 
factors, good or bad, of public ownership and control. 

During the past year more than 120,000 persons were 
d1irectly employed in forest activitie·s. This does not include 
the farmers who cut a few logs, or a few cords of pulpwood 
from their woodlands during the slack agricultural season 
between crops, or after the crops were "laid by". Neither 
does it include those additional tens of .thousands of persons 
in the families of the directly employed; nor does it include 
those who operate businesses and services who are dependent 
wholly or partially upon the trade of the directly employed 
for their existence. Not one of Georgia's 159 counties fails 
to feel the impact of this forest-spawned trade, for every. 
county in Georgia has one or more wood-using industries. 
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Furthermore, the number of wood-using industries is on the 
increase·. 

During the years 1947-48, 159 new wood-using industries 
were established in Georgia, including two large pulp mills. 
This is a greater number of new industries than was estab­
lished in any other class. 

The pulp and paper industry furnishes another example 
of the rapid growth of the forest industry in Georgia. In 1936 
there were two pulpmills in Georgia; in 1946, three; today 
there are six. These' six mills hav~ a total capital investment 
of approximately 75 million dollars, employ over 7,500 per­
sons, and have an annual payroll of approximately 15 mil­
lion dollars. The size of the mills vary. The smallest mills 
in the state are the St. Marys Kraft mill at St. Marys, and 
the Armstrong mill at Macon, each with a total 24 hour pro­
duction of 200 tons of pulp. The largest mill is the Unio:::1 
Bag and Paper Corporation mill at Savannah, with a 24 hour 
production capacity of 1,120 tons of pulp. The range in in­
vestment corresponds with the capacity for production. 

These six pulpmills consume a total of approximately 400C 
cords of pulpwood each day. In addition to these pulp mills, 
seven others draw a part of their wood supply from Georgia. 

The growth in the production of pulpwood in Georgia is 
also of significance. In 1940, 587,500 cords were cut; in 1946, 
1,100,000 cords; in 1948, 1,771,000 cords. 

This is a tremendous volume, amounting to approximately a 
15 million dollar return to the landowners, yet it is only 10 
percent of the total drain of wood per year in Georgia; and 
is less than one-half the drain due to fire, insects and disease. 

The returns from all of the wood-using industries to the 
people, in the form of wages, is unavailable data; but the 
value of the processed products each year is more than one­
quarter billion dollars. In addition to this the land-owners 
receive approximately 125 million dollars for their forest 
products. This is a larger return than from any other single 
crop, in Georgia. 

What is happening to this forest resource in Georgia, upon 
which so much of the economic welfare of the state depends? 
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An important incident in the history of the forest resources 
of Georgia, ca;me shortly after the War Between the States 
when Georgia began shipping pine to the northern markets. 
These first shipments were small, but it was not many years 
until they became a veritable flood as the high quaVty and 
low cost of southern pine became known to the ultimate 
consumer. This flood tide abated following World War I, 
and many prognosticators voiced the opinion that as a timber 
producing state, Georgia was through, unless drastic steps 
were taken. Criticism of these persons should not be . too 
severe. What they observed as they trave'lled the State cer­
tainly must have appear~d to be forest devastation. And the 
estimates, or "guess-timates", which they received prior to 
1936 with relation to the forest situation, were assuredly not 
of the rosiest hue's. To the best of their knowledge of the 
physical situation, they were on sound ground. What they 
did not reckon with, however, was the startling recuperative 
powers of the Georgia forests. 

In Georgia 1936 is a milestone in the knowledge of Georgia 
forests. It was the year in which the United States Forest 
8ervice, through the Southern Forest Experiment Eltation, 
completed a forest survey of the state. It was a good survey. 
No one doubts its validity. 

Results of that survey showed a volume of 32 billion board 
feet of pine and 13.5 billion board feet of hardwood and 
cypress sawtimber in the state. Complementing this board 
foot volume were 36. million cords of pine, and 44 million 
cords of hardwood and cypress in trees smaller than saw­
timber size. This total volume, plus reproduction-Eize trees, 
was reporte'd to be standing on 21.4 million acres of forest 
land. 

In 1944-45 the Agricultural and Industrial Development 
Board of Georgia joined forces with the American Forestry 
Association, the Georgia Department of Forestry and the 
Georgia Forestry Association to conduct a new survey of the 
forest resources of the state. Unlike forme'r surveys in Geor­
gia, this more recent study was made on the county level, so 
the results would be useful to local interests and industries. 

What happened to the timberlands of Ge·orgia in the 10 
years from 1936 to 1946? Were the lands devastated? Was 
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the cutting by the so-called "timber and pulpwood barons" 
rampageous and heedless of Georgia's future supply of tim­
ber? A study of the facts and trends we now have gives some 
surprising answers. 

During the 10 year period from 1936 to 1946, the total 
board foot volume of wood in trees of sawtimber size de­
creased by 13 percent. If no other factors are considered 
the forest resource picture in Georgia is black indeed. It 
must be remembered, however, that sawlog sized trees must 
have at one time been cordwood sized trees. To think other­
wise is to also assume that children never grow to adult 
stature. 

The key to whether or not Ge'orgia actually depleted her 
forest resource, or merely cut large volumes of sawlog-sized 
trees which should have been harvested under any standard 
of good crop management, lies in an examination of what 
happened to the cordwood volume during the 10 year period. 
It is upon this cordwood volume that future growth of saw­
timber must depend. 

During the 10 year period, the pine cordwood volume in the 
state increased by 11 percent and the hardwood cordwood 
volume increased by 5 percent. 

And what of the stands below cord wood size? In addition 
to the natural regeneration of forests constantly taking place 
following harvest cuttings, Georgia maintains the largest tree 
planting program of any state. The interest and growth of 
this aspect of forestry, which incidentally signifies the most 
intensive type of forestry, is almost startling, even to for­
esters. In 1946, the state produced in its two tree nurseries, 
five million seedlings. The demand exceeded the supply. In 
1947, they produced 19.5 million seedlings. The demand 
exceeded the supply. In 1948, they acquired and put into 
operation an additional nursery of 100 acres in size, and 
produced 32.5 million seedlings. The demand exceeded the 
supply. This year, 1949, they will lift from the seedbeds 50 
million seedlings, and again the demand has exceeded the 
supply. Fifty million seedlings, will plant 50 thousand acri:)s. 

If you will ponder over these data for a few moments it 
will become self-evident why the foresters in Georgia are 
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optimistic. Today Georgia has a greater base upon which to 
build for future sawtimber supply than she has had at any 
time in the past 10 years, and probably a greater supply of 
cordwood sized timber than previously existed in Georgia, 
at any time! 

With this base upon which to build; with the progress 
which has be'en made during the past 10 years to bolster the 
belief that forests are the solution to Georgia's economic 
plight; with a multi-million dollar industry based upon for­
est products; and with a citizenry -enlightened to _the caus-e 
of forestry; with, and because of these things, Georgians feel 
there is no cause for alarm; and refuse to become stampeded 
by the exhortations of those who cry: "Timber famine"! 

AN EARLY FLINT INDUSTRY IN 

SOUTHWEST GEORGIA 

ARTHUR R. KELLY 

Department of Anthropology and Archaeology 

University of Georgia 

At Lane' Springs, on upper Spring Creek, in northern De­
catur county, near Brinson, Georgia, in April, 1948, a flash 
flood washed out a sandy ridge, dislodging E-cores of flint 
artifacts. At the time of the cloudburst, the writer was en­
gaged in carrying out a preliminary site survey of the land 
ar-ea bordering on the confluent lower Flint and Chattahoo­
chee rivers which will be inundated by the reservoir created 
by the Jim Woodruff dam under construction at Chattahoo­
chee, Florida. Wide'spread damage to bridges and roads all 
over southwest Georgia temporarily disrupted traffic and 
public services. Emergency repair of a country road to per­
mit passage of school buses led to the initial discovery of large 
numbers of flint tools recovered from sand and clay being 
used to fill in the road bed. A report to survey headquarters 

*Read at the meeting of the Georgia Academy of Science, Emory Univer­
sity, April 22, 1949. 
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at Bainbridge on these finds led to an investigation of the 
Lane Springs site a few days after the washout. 

Lane Springs is a typical example of the many deep, lime­
stone sink springs that are so characteristic a feature of 
southwest Georgia, particularly in Decatur and Seminole 
counties along the lower Flint and Chattahoochee rivers and 
the large tributary stream, Spring Creek, which enters into 
the Flint River a few miles below its confluence' with the 
Chattahoochee. Spring Creek is fed by a number of such 
deep pools or "boils", which line its course from Lane Springs 
and Brinson Springs in north Decatur Co., with Y3-tes Springs, 
Eggleston's Springs, Oil Still Springs, Grantham Springs, 
White Springs, Shackelford Springs, and others spaced at 
intervals to the junction with Flint River. 

These springs are from thirty to sixty feet or more in 
depth. They are remarkably clear, in appearance almost ail 
indigo blue' in color as one approaches them in a boat, but 
showing a uniform calcareous white expanse over the bottom 
as one looks directly down. Fish can be observed to take a 
fisherman's bait at a depth of thirty feet or more. 

The members of Hernando de Soto's -expedition were duly 
impressed with these unusual outpourings of water and com­
mented upon the' "White Springs" which they remarked soon 
after -entering upon the limestone sink region after leaving 
the wire grass country. Dr. John R. Swanton, in seeking to 
establish the line' of De Soto's march through southwest 
Georgia, is doubtful whether the identity of the particular 
"white spring" site noted by De Soto commentators can be 
identified beyond dispute, other than to affirm that it "must 
have been between Spring and Ichawaynochaway creeks and 
the' territory marked out by the lines of the Central of Georgia 
and Atlantic Coast Line railways." 7 

The big springs or "boils" well up usually off the main 
course of Spring Creek, and their outlets, or "runs", feed the 
creek. During the excessively heavy winter rains of 1948-
1949, which soaked the porous top soils and choked the un­
derground drainage channels in the limestone substratum, 
the volume of water in the springs developed a terrific pres­
sure which burst out of its confines, and finding the outlets 
inadequate to carry the excess, cut many new broad channels. 
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At the site of Lane Springs, the storm water ripped through 
a seven foot sandy ridge or terrace, along the course of the 
"run" and stripped off the sand for a distance of approxi­
mately 100 yards down to an underlying hardpan of clay. 
The sand ridge was cut away clean and vertically, and the 
stiff bed of clay at the base was gouged and scarified by the 
force of the water. Fresh ponds of water were pooled be­
tween the sheer banks after the storm, and at the bottoms of 
the pools, lying on the clay hardpan, we're found. hundreds 
of worked flints, which had been ripped. from their context 
in the sand ridge as if by hydraulic mining operations. 

By far the greater part of the archaeological material 
gleaned from the Lane Springs site consists of flint artifacts 
washed out of the sand. A few scattered potsherds, including 
the remains of one or two large pottery vessels, lodged in the 
exposed roots of a tree, completed the findings. 

A related, and significant feature, of the Lane Springs site 
is a large flint outcrop, located a hundred yards or more 
north of the "run", overlooking the site of Lane Springs. This 
outcrop of flint constitutes a ridge' some twenty feet in height, 
covering several acres. Examination of the area showed 
numerous individual boulders exposed at the surface which 
exhibited many fractures and broken facets where stone had. 
been spalled out in primitive mining operations. The whole 
surface of the ground was littered with the debris of flint 
spalls, with innumerable smaller fragme'nts forming heaps. 
It was possible in a few hours of investigation to pick up 
typical "rejects" of artifacts which had developed flaws i.n 
the process of being manufactured on the spot. Occasionally, 
a completed specimen, especially large plano-convex, heavy 
"turtle'-back" end scrapers, were to be found. At one point 
of the flint quarry site, where some soil cover had developed 
near the spring, we found a few potsherds exposed in a 
freshly eroded ravine in an old road bed. It was noteworthy, 
however, that pottery was very scarce at the site of the flint 
quarry, as it was at the site of the "run" and the cut sand 
bank where the majority of the assemblage herein to be 
described was found. 

The collection of flint artifacts, regarded in their totality, 
is the main point of interest in this presentation. Typologi·· 
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cally considered, these present a most unusual assemblage of 
forms and types of flint tools, and exhibit a crude, primitive 
technique in manufacture hitherto found only in association 
at a relatively small number of sites in Georgia and the 
Southeast. Moreover, most of these flints show a marked 
chemical alteration or decomposition of their cortex which 
is not characteristic of flint artifacts or flint scrap taken 
from shell midden,. mounds, and pottery bearing village and 
campsite areas on the lower Flint and Chattahoochee. 

One of the most frequent and common types of flint tool 
found in the Lane Springs assemblage is a large, crudely 
prepared fist-axe or hand-chopper. These are about the size 
of a man's fist and have been roughly shaped by primitive 
percussion in which a number of flakes have been knocked 
off from the working end to provide an effective chopping 
surface. The upper portion re·mains rounded to fit the hand 
conveniently. A distinguishing feature of these specimens is 
the fact that the cores have been spalled off and worked up 
in a manner to retain one flat side with the other convex side 
worked down to give the proper facets and planes for effec­
tive chopping. The unifacial aspect is present in all speci­
mens except one or two which show a general dressing of all 
contours in the fashion found in most hand-chopper flint in­
dustries in the palaeolithic stage. This asymmetry in con­
struction does not seem to affect the working balance of the 
choppers when they are held in the hand, whether they are 
grasped with the flat surface directed toward the workman, 
or whether they are' held sideways. The broadly expanded 
base fits the contours of the hand comfortably despite the 
fact that the upper portion of the choppers have been roughly 
spalled into shape. The chopping edges are definitely 
pointed, usually describing a broad oval cutting surface. Very 
little retouching is found on any of the choppers; most of 
the flakes detached are' large. 

A second important class of tools consists of a large assort­
ment of flint blades, from one to three inches in diameter, 
again exhibiting the unifacial appearance with one flat sur­
face and the other convex side dressed down. Shapes vary 
from broad oval to narrower, elongated cutting tools, with 
some flakes showing a more geometrical shape. Most of 
these blades show only the minimum of workmanship in de-
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taching large' flakes by percussion to make them useful as 
tools. Secondary retouching appears on only a few specimens 
al·ong the working edge. 

Some of the smaller reworked flakes show retouching along 
the sides and are indicated to be side scrapers or knives. The 
larger, oval or ovoid blades, are in the majority. The plano­
convex appearance is maintained throughout and in many 
tools the secondary reworking has not bothered to remove 
portions of the altered cortex that belonged to the parent 
flint where it had undergone decomposition in exposure in 
the original outcrop. 

Another important group of tools consists of large plano­
convex, so-called "turtle-back" end scrapers. These tend to 
be broadly convex to narrowly ridged on the upper surface, 
with the ridges running longitudinally. The front, or work­
ing edg~, of these end scrapers varies from a squared planing 
edge to'·a broad obtuse angle. The collection of end scrapers 
from Lane Springs shows a predominance of heavy, almost 
cumbrous types, an inch and a half to two inches long. The 
small, thumb-nail size of end scraper has not bee'n observed 
.in present collections. The technique of preparation is the 
same as that found in other early flint industries in North 
America, but the over-size in end scrapers at Lane Springs is 
characteristic. 

Several of the plano-convex elongated specimens show defi.­
nite retouching at the distal portions to produce a narrowly 
pointed tool that would ·be effective as· a punch or awl. Two 
or three highly individualized flints have the curve'd, eagle·· 
beaked (rostro-carinate) shape found in very early palaeo­
lithic, even pre-Palaeolithic, s.pecimens in England. This strik­
ing convergence in typology to the widely distributed gravers 
and burins of continental Europe is remarked as an interest­
ing coincidence. Fiint is a relatively intractable material to 
work with, and give'n the common necessity to produce tools 
for recurrent similar purposes it is not remarkable that dif­
ferent human groups in widespread geographical areas of 
the world should have reproduced forms, and even apparent 
styles, of implements that are closely assimilated to one an­
other. 

One of the classes of tools that will help to give special 
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character to the assemniage rrom Lane 8prings is a bun­
shaped type of rubbing stone that fits neatly into the palm 
of the hand. A dozen or more of these were recovered from 
the pond in the "run". A few specimens are of a quartzitic 
rock, ordinary stream rolled boulders which have been us.ed 
in some sort of rubbing operation until they are planed down 
by attrition on the upper and lower sides. A majority of 
hard sandstone show the same general bun-shape, but are 
planed or rubbed down on the bottom side, with the upper 
side knocked into shape for grasping. A few show the under 
side worn but exhibit a small circular cup mark on top about 
the size of a quarter dollar. Only one mortar type of artifact, 
complementary to the manos or rubbing stones just described, 
was recovered from the Lane Springs site. The numerical 
superiority and frequency of occurrence of the smaller hand 
tool, or rubbing stone, seems to be significant. 

Projectile points recovered from the site consistently tend 
to be stemmed, usually short, relatively narrow-stemmed, but 
with a minority of broad stemmed forms, with a few notched 
shoulders. One specimen has the characte'ristic "fish-tailed", 
elongated, longitudinally expanded, thin blade aspect of the 
so-called "southeastern folsomoid;' type, but lacks the fluting 
or removal of a central channel flake. Another piece is a 
small beveled stemmed projectile with shoulde'r notching re-­
calling the widespread "spinner" type of central Georgia. 

It is perhaps worthy of recording that most of these pro­
jectile points from the storm water ponds at Lane Springs 
either show raw, unmodified flint cortex, or exhibit less corti­
cal decomposition than is found in all the classes of tools 
initially described for this assemblage. This may not be sig­
nificant in any consideration growing out of a discussion of 
decomposition of worked flint indicated to be a condition of 
relatively great age. 

Only a handful of pottery was found on the site, and most 
of the larger potsherds belong to one pottery vessel which 
had an unusual punctuated design on the side, closely re­
sembling what the farmer owner of the site called "baseball 
stitch." Loop handles and other morphological and paste 
characte'ristics relate the pottery to the proto-historic site 
excavated by the University of Georgia survey in the sum-
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mer of 1948-1949 at Hornsby's Bluff, located on upper Spring 
Creek about two miles north of the Lane Springs site. None 
of the Lane Springs assemblage of flints was present in the 
midden at Hornby's Bluff. In terms of the northwest Florida 
coastal chronology, the Lane Springs pottery resembles most 
closely the Fort Walton Manifestation. 2 The facts of occur­
rence' at Lane Springs imply a meager campsite occupation 
of the area by pottery using peoples. On the other hand the 
evidence of long continued quarrying activities at the large 
flint outcrop overlooking the springsite, and the typological 
ensemble representation of the flint indicate a pre-pottery 
occupation ofthe·site that was much earlier. 

Thus far archaeological survey and exploration in Georg~a 
has produced only one other example of a site that duplicates 
or closely approximates the assemblage of flint tools found 
at Lane Springs. That is the' large collection of decomposed 
or altered flint tools taken from the weathered clay loam on 
the Macon Plateau by the author in an expedition to the 
Ocmulgee river near Macon, Georgia, in the years 1938-1939. 
This area is now preserved in the Ocmulgee National Monu­
ment. The Macon Plateau flint industry contains several spe­
cialized types not found at Lane Springs.3 Also, the' Lane 
Springs industry exhibits a few peculiar traits of its own. The 
resemblance in totality of specimens and types is sufficiently 
strong to argue some sort of cultural relationship. The areal 
spread hardly seems to suggest a spatial determination for 
the observed discrepancies. Lane Springs is a more primitive 
flint complex, shows fewer specialized types, and has less of 
the putative "folsomoid" or "Folsom-like" facies of the Ma­
con Plateau :flint industry. This may be due in part to the 
fact that conditions of discovery were not ideal from an 
archaeological point of view; ~he collections at Lane Springs 
were not in the best archaeological context. On the other 
hand, th~ Macon Plateau flints were catalogued from a con­
text that had been progressively and continuously churned up 
by successive occupation by several major cultural groups 
living on the same area. Even at the present stage of investi­
gation, however, one important conclusion seems clear: Lane 
Springs belongs to the same general time level and cultural 
category as Macon Plateau, and both are distinct from other 
early cultural horizons at present known to the larger region. 
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In recent literature, William G. Haag of the' University of 
Kentucky, has given us one of the most thoughtful attempts 
to plumb the relations of these horizons/ without of course 
considering Lane Springs only recently discovered. 

The difficulties in a comparison of Lane Springs and Macon 
Plateau will be found to be of the same order as those met 
in discussing the whole problem of early flint industries, 
and pre-pottery assemblages, in the Southeast. It has becom2 
abundantly evident that there was a widespread culturar 
manifestation in the Southeast, antedating the earliest pot­
ery-bearing occupations, which has been variously denomi­
nated "pre-pottery" or "Archaic". 1 The relationships of these 
early groups, not only in tne American southeast, but in thP 
expanded eastern United States and the concept of early cul­
ture in North America, are not at all clear, and some sharp 
doubts have arisen as to the validity of the whole concept of 
a11 "archaic" horizon.° F. H. H. Roberts, Jr., has discussed 
the wider continental problem. 4-5 As long as comparisons 
must rest upon the resemblances in typology alone, without 
geochronological or palaeontological associations to give re­
liable indications as to relative age, those who must deal 
with the problem work at a severe disadvantage. Just now 
we need more data as to specific sites which appear to yield 
material suspected to belong to still earlier human occupa-­
tions of the region. The Lane Springs site, along with Macon 
Plateau, may well represent such an horizon. 
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Archaeological exploration during the last twenty years in 
the eastern United States, and in the southeastern region, 
has uncovNed definite sites and materials. revealing the 
growth of native civilizations, increasing populations with 
indicated development of more and more complex settlement 
patterns, and an expanding subsistence base in terms of .. food 
economy and the more efficient utilization of natural re­
sources. Beginning with simple hunting and collecting socie·­
ties, whose campsites reveal a semi-nomadic and seasonal 
occupation, other sites occur to show a subsequent adapta­
tion to subsistence on shellfish and marine life on coastal 
areas of the Southeast, and on freshwater molluscs in the 
interior drainages. 

The main subsistence during all the early phases of aborigi­
nal life was upon the hunting of riverine mammals and deer. 
The earliest "pre-pottery" sites exhibit a variety of large, 
stemmed "dart points", too topheavy and unwieldy to have 
served as points to arrow shafts, implicit evidence of the long­
continued use of the atlatl or throwing stick before smaller, 
slenderer forms emerge that approximate closer to the ballis­
tic requirements of an "arrow he'ad". The bison does not 
appear in the midden refuse of early archaeological sites east 
of the Mississippi, although ethnographic accounts frequently 
mention them during the 18th century. In lower, middle, and 
upper Tennessee archaeological finds of elk (wapiti) bones 
occur, indicating a more southern limit to this species in 
aboriginal times. 1 Studies of large' collections of animal bones, 
shell, and ethno-botannical materials from archaeological 
sites of approximate relative dating afford a fairly reliable 

lT. M. N. Lewis and Madeline Kneberg, Hiawassee Island, 1946, l?· 45. 
*Read at meeting of Association of American Geographers, Southeast 
Division, Athens, Georgia, December 2, 1949. · 
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indication of the dependence of human groups, occupying 
culturally delimited areas of territory, upon the prevailing 
bounty of nature. 

The main requirement for a settled mode of life is a sub­
sistence base capable of supporting the local population with­
out the necessity of seasonal or frequent movement to seek 
new sources of food. Historically, most primitive groups have 
been able to secure such an ample food supply only by the 
cultivation of storable cereals, so that the surplus can support 
the population during the growing season, or when hunting 
or combined hunting and food-gathering are not adequate to 
provide current subsistence. 

It is possible, however, to achieve considerable stability of 
settlement under special circumstances, even without the 
benefit of cultivation of any kind. A constant supply of fish 
or seafood located near the occupied territories is one possi­
bility. The huge shell middens of the south Atlantic and Gulf 
Coastal regions exemplify this economy where marine food 
is the chief reliance. The' equally large inland shell middens 
on the Tennessee river and its tributaries, sometimes 25-30 
feet deep, explored by Tennessee Valley Authority archae­
ologists, indicate a similar concentration on fresh-water 
molluscs. 

In this correction reference is made to the buffalo (bison) 
hunting tribes of the Great Plains. These animals were 
slaughtered in great numbers by community hunting or co­
operative drives. With the buffalo supplying the main food 
source, supplemented by minor hunting of smaller mammals, 
and some food-gathering, a sufficient subsistence base was 
provided to enable local groups to form fairly substantial 
campsites. Some incipient farming began as sedentary agri­
cultural tribes of the northeastern woodlands gradually be­
<;ame acculturated on the fringes of the prairies to the hunt­
ing patterns of the typical Plains Indians. When the horse 
was introduced, however, and firearms were obtained from 
Europeans, the buffalo herds became decimated and the old 
hunting economy failed. 

Transitional between the so-called "pre-pottery", flint­
be'aring sites, to the earliest pottery making peoples, are sites 
which are characterized by a stone ware, hewn from either 
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sandstone or soapstone. Then, in the Georgia prehistoric 
chronology, equating with the general Southeastern area, 
comes the oldest pottery, fibre-tempered ware. Sandstone 
and steatite vessels occur together in the upper levels of shell 
middens in northe'rn Alabama. In north Georgia steatite 
quarries and sites exhibiting broken steatite vessels occur 
frequently. The largest steatite quarry yet recorded is found 
'at Soapstone Ridge on the River Road near Decatur, Georgia. 
The large, bin-like receptacles hewn from this mate'rial are 
noteworthy. A typical specimen from the Panthersville dis­
trict is on display at the State Museum in the Capitol Build­
ing in Atlanta. It is perhaps significant that some of the 
earliest pottery, fibre-tempere'd, appears on the basis of func­
tional morphology and size to have served as containers. A 
large fragment of a fibre-tempered vesse'l, obtained by the 
University of Georgia survey of the lower Flint near Bain­
bridge, Ge'orgia, has a diameter of 22 inches. Large linear 
or bold-check stamped vessels from north Georgia, recovered 
from the AHatoona basin by Smithsonian archaeologists, have 
in some instances diameters even larger. 2 The significance of 
these over-size pottery and stone containers, found in "late 
Archaic" horizons, relates to their use as containers. This 
indication, along with the many pits containing carbonized 
nuts, is implicit proof of the efficacy of the food-gathering 
economy. It is beginning to be evident that these early food­
gathering groups had a far more stable economy than was 
formerly supposed, and that sites were occupied longer and 
more continuously. If one reconstructs in the mind's eye the 
heavily wooden terrain, the impracticability of moving house .. 
hold goods of such heavy, cumbrous, relatively fragile con­
struction along primitive forest trails is apparent. 

The earliest areas to be settled in Georgia tended to b~ lo·· 
cated in the upland, piedmont sections. Surveys in north 
and northeast Georgia reveal numerous hilltop sites, exposed 
today to archaeological survey by the extensive sheetwash 
erosion resulting from modern agriculture and the destruc­
tion of vegetative cover. The flints are left standing in stark 
profusion on the top and slopes of raw red hills as if washed 
out by hydraulic mining. A popular description of such sites. 

2Personal communication of Joseph R. Caldwell, with the Smithsonian 
survey in the Allatoona basin. 
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frequently met with by archaeological surveyors, is that these 
places were the scenes of Indian "battles". Mr. E. B. Mell of 
Athens, Georgia, found a cache of over 300 stemmed dart 
-points, made from a crude standstone, on a hill overlookinQ" 
the Apalachi river near Bishop, Ga. There should be a cau­
tion against the over-emphasis of the hilltop character of 
these site's; it may well be that the same erosion which un­
covers them also mantles the river bottoms, thus concealing 
site occurrences there from surface survey discovery. 

The number and distribution of these sites indicate a sur­
prisingly heavy occupation in north and northeast Georgia 
in the pre-agricultural phase of aboriginal life. Simple addi­
tive figures for comparative purposes are not available in the 
present stage of study but the preponderance of "early sites", 
early enough to antedate Eastern Complex maize, is obvious. 
The many shell middens on the Georgia coast, and on the 
northwest Florida Gulf coast, show the heaviest occupation 
there later. The deepest substrata of the shell middens may 
be in some instance's pre-pottery, pre-agricultural, as at Stal­
ling's Island near Augusta, Georgia, at other island sites near 
Savannah, Georgia, and in the St. Johns river area. But thE: 
greater number of shell middens are demonstrably later in 
age than the "Archaic" sites in the interior, and the piling 
up of populations on the coast may well have been a peri··· 
pheral spread from the rich river basin areas of the interior, 
as succes~ive enrichment of the subsistence bases enabled 
Iarger populations to be maintained. This may be true despite 
the fact that the largest single early pottery concentration 
found thus far in Georgia has just been reported on Sapelo 
Island by Dr. A. J. Waring, Jr., of Savannah, Georgia. 

The early sites of the hunting-colleGting groups show a 
consistent occurrence of large, heavy "spear point", javelin 
type of projectiles, or darts, found with carved stone, banner 
stones, now known to have served as atlatl or throwing stick 
weights. Recent finds by Smithsonian Institution investigators 
in the Allatoona Basin near Cartersville, Georgia, may fix 
precisely the time of introduction of the first projectiles re 
fleeting the use of the bow and arrow. 8 This in itself may 
have been a critical invention, vitally effecting the economy 
of the "late Archaic" groups. In southwest Georgia, on the 
lower Chattahoochee river, a field party of the University of 
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Georgia last summer found stratified shell deposits in which 
similar projectiles appeared in a basal deposit, underneath 
stratified shell of a later occupation.'1 

The first radical change in subsistence in the Southeast, and 
in Georgia prehistory, occurred when maize or corn was in­
troduced in Burial Mound times. Archaeological sites in­
crease in size, large'ly clustered along the lower terraces and 
river and creek bottoms. There is some evidence on the Gulf 
Coast of Florida, and in southwest Georgia, that eventually 
the dependence on shellfish became lessened, and the infer·­
ence is drawn that possibly this change in the archaeological 
deposits may indicate the- incidence of maize. agriculture. 5 

Sites begin to show more extensive habitation are'as, greater 
accumulations of kitchen debris with an increasing variety 
of animal species contained, more substantial house-patterns, 
larger and more consecutive'ly-buried interments, indicating 
in general a longer-lived settlement pattern. 0 A more popu­
lous occupation is indicated, along with a more effective 
utilization of the resources of the immediate land area. The 

. middens reveal the greatest variety of animal bone, fish, 
turtle, and other local food items, with shellfish de'clining as 
one proceeds upstream into the interior of Georgia. 

As yet, in the first. upsurge of population, with enlarged 
settlement patterns permitted by the expansion of maize agri­
culture, mound-building was still in the Burial M'ound stage. 
The incidence of pyramidal, temple mounds in the Southeast, 
with the full implications of this type of mound architecture 

3Personal communication of Joseph R. Caldwell of the Smithsonian Alb­
toona survey. 

4The substratum in which the "bow and arrow" type projectiles occurred 
is a "pre-Swift Creek" horizon which thus far has been localized only at 
one site, the Fairchild's Landing site on the lower Chattahoochee river in 
Seminole county, Georgia. 

5Gordon R. Willey's comment on the situation at Unit No. 1, Fairchild's 
Landing, where shell layers were heaviest in Swift Creek and Weeden 
Island I strata, declining markedly in overlying Weeden Island II. Else­
where on the lower Flint in Decatur Co., Georgia, however, Weeden Island 
II and a "pure" check stamped horizon (Wakulla?) exhibits heavy shell 
use. 

GEarly S<wift Creek in middle Georg'a on the Ocmulgee shows no shell 
midden at all. Yet the closely related Swift Creek levels at F'airchild's 
landing and Willey's Santa Rose-Swift Creek sites on Florida Gulf Coast 
show heavy shell accumulations. The same is true of simple stamped 
sites and check-stamped sites in central and north Georgia as contrasted 
with coastal sites. 
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for the expansion of religion, is still an unsolved proqlem in 
Ame'rican archaeology. The general concensus of investiga­
tors is to derive both maize agriculture and temple mound& 
from a Meso-American source, but the time, point of entry, 
and routes of diffusion of the introduced trait-comples, and 
their immediate reception, remain to be worked out. The 
temple mound civilization of the lower Mississippi and the 
Southeast is relative'ly full-blown, definitely developed with­
out clear annectant early stages, when studied at various key 
sites by southeastern archaeologists. What is flambouyantly 
evident is the ultimate effect of these new influences on 
southeastern populations. Maize came first and sdon after 
intensive agriculture set i::1 came the religious expressions. 
Large flat-topped mounds appear, central tumuli, flanked 
by satellite mounds arranged in tiers around a broad plaza, 
suggestiv'"? of the layout of large Meso-American centers of 
antiquity. Temple architecture was perhaps not as elaborated 
in southeastern mound centers as in Mexico or Meso-America 
because wooden constructions did not offer the possibilitiei3 
of stone. There are abundant indications, however, of a rich 
ritualism and ceremony, heirarchical classes of priests and 
artisans, an ornate and highly symbolical religious art, as 
exemplified at such great mound centers as Etowah in north 
Georgia, Moundsville' in Alabama, and Spiro in Oklahoma. 
Many of the large Mecca-like establishments, prehistoric 
urban centers, are fortified by log palisades, moats, or earth­
works. Settlement extended upstream, smaller occupied areas 
united to the main cAnters. The size of these nucleated set-

, tlement patterns, the magnitude of physical construction, the 
religious heirarchy, organized community activity, trade and 
commerce, argue a greatly expanded subsistence base only 
made possible by the full development of the potentialities 
of cultivating Eastern Complex maize, with beans, squash, 
melons, plus seasonal hunting of deer and riverine mammals. 
The formative period of civilizatio:nal growth had run the 
gamut of a long nurturing in the Burial Mound interval. The 
seeming mushroom growth of great centers far removed 
geographically in the Southeast has suggested a rapid, mes-· 
siahnic development, similar to the spread of the Ghost Cult 
in the Plains area of the United States in the late nineteenth 
century, and impelled some investigators to telescope the 
period of cultural efflorescence into a small time period 
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hardly antedating the 16th century Spanish exploration. More 
recently, however, studies have tended to indica-:~e a more 
native upspringing from older mound cultures in the middle 
Mississippi and Southeastern region, the new religious influ­
ences including temple mounds finding a soil made all the 
more receptive by a long formative period of gradually de-
veloping agriculture in Burial Mound times. \'! 

Many of the evidences of these developments may be seen 
at the large mound center on the Ocmulge·e river near Macon, 
Georgia. 7 An important discovery here' was a prehistoric 
cultivated field, sealed up and preserved for posterity be­
neath -a Tatge house~ mound. The hillocks Of this cultiVated 
field, laid out in parallel or broadly curving rows, are' reminis­
cent of the field patterns drawn by 16th century camera 
artists, John White and the Huguenot, LeMoyne, )Vho saw 
and perpetuated the appearance of maize fields as tl1ey were 
worked by aborigines 400 years ago. The tempting conclu­
sion might be drawn that the particular field at Macon was 
deliberately sealed up and enshrined by the construction of 
a mound over it, thus monumentalizing a site that was to be 
made a National Monument by the United States government 
600 yeats later. 

'~Kelly, Arthur R. A preliminary Report on Archaeological Explorations 
at Macon, Georgia. U. S. Bur. of American Ethnology, Bulletin No. 119. 
Washington, 1938. 


